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The Chemical Analysis of Grass, Silage, Hay, Straw, 
Concentrates, and Miscellaneous Feedstuffs 
L. D. Haigh 
The chemical analyses set forth in this report were made in the 
laboratories of the Missouri Agricultural Experiment Station. The samples 
were obtained in connection with investigations on pasture management, stock 
feeding, and composition of crops under various conditions 01 handling, 
fertilization and use. 
The feedstuffs analyzed included materials purchased in the open 
market, crops grown on the Experiment station's fields near ColumbIa and 
throughout the state, and materials submitted for analysis by farmer~ and 
feeders. Some materials not usually considered desirable as livestock feeds 
were analyzed in the course of these investigations, and their composition 
is reported here along with that of the more common feedstuffs. 
These unusual materials were obtained during the drouth years, when 
cattle, deprived of usual supplies of forage and pasture material, would feed 
on plants which under ordinary conditions would not have been considered. 
Examples of this group of materials are scouring rush or horse-tail grass, 
green tomato plants, Osage orange seed-balls (hedge apples), kochia plants, 
and others. 
It has not been possible in all cases to give complete information on 
source, growth, age and condition of the material analyzed, but wherever 
such data had been recorded they are given in the report. Of the compara-
tively rare materials, the samples have been so few in number that variations 
froni the average have been extreme in some cases and difficult to evaluate. 
The presentation of data has followed the general arrangement used 
in Morrison's Feeds and Feeding, 21st Edition, since persons likely to be 
interested in the figures given here are familiar with Morrison's arrangement 
of similar data. 
The data presented in this report will be found in five tables under the 
following divisions: 
Hay, Straw and Miscellaneous Roughages 
Grasses 
Silages 
Concentrates 
Miscellaneous Materials 
No attempt has been made to present the data on the fresh and dry 
baSis. All analyses of material were made in the air-dry condition, as such 
is obtained in the laboratory, thus allowing for a minimum of error in the 
percentage results, because of possible changes in the moisture content 
during the work of analysis. The air-dry or stable condition in the labor-
atory shows a lower moisture content than when the sample remains constant 
in the outside air, where the moisture percentage may range from 3 to 10% 
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higher, depending on weather conditions. In many cases the sample was 
brought to the laboratory in the fresh condition, so that it was possible to 
estimate the percentage of dry matter in the fresh sample. 
The majority of the grass samples were grown on fields in four dis-
tinct areas in the state, representing therefore, four distinct soil types. The 
data presented may therefore be considered as representative compositions 
in grass grown on these soil types. Much of the data on the composition of 
pasture grasses was obtained in the course of research on pasture manage-
ment. 
The samples were divided into two general classes , (1) cut as hay, 
having been allowed to grow continuously to the cutting date and (2) successive 
cuttings representing the grass grown since last cutting to the present cut-
ting, usually about one month apart, as if grazed by cattle. The two groups 
are made up of samples cut at different dates, with and without fertilization 
and with different kinds of fertilizer material. 
The effect of fertilizer on composition is not conspicuous. Application 
of water-soluble potash or nitrogen may produce, in some cases, an increase 
in the percentage of these elements in the growing plant. In general, the 
most noticeable effect of fertilizer is to increase the yield per acre rather 
than to change the composition of the product. However, crops like clover 
from low fertility fields not fertilized, may show in some cases slightly 
higher nitrogen and ash content than crops from fertilized fields. 
A few observations in connection with the report on miscellaneous 
material may be in order. The analysis indicates that the horse-tail grass 
would have about the same feeding value as ripe timothy hay judging from 
its protein content. The green tomato leaves and stems with their high pro-
tein and low crude fiber content, would indicate nutritious quality if not off-
set by unpalatability. The heavy stems of the tomato plant are noticeably 
lower in food value than the leaves and tender stems. 
Hedge apples (Osage oranges) are consumed by cattle in times of 
drouth, probably because they are succulent. The high ether extract content 
may indicate the presence of such constituents as tannins or rubber-like 
resinous materials. Tests reported in 1935* seem to show that Osage orange 
is not poisonous to stock. 
The fire-bush (KOchia) shows much the same composition as the heavy 
tomato stalks, but since the stems arefine,theplant might prove more attrac-
tive than the tomato. 
The author would acknowledge his indebtedness to his colleagues in 
the Departments of Field Crops, Soils, Botany, and Agricultural Chemistry 
for suggestions and useful information in the presentation of the data. 
*Journal American Veterinary Medical Association (86) 667. 
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Table I-HAY, STRAW and MISCELLANEOUS ROUGHAGES 
Average Feed Analysis Average Mineral Constituents 
Total No. CaI- Phos- Mag- Potas- Man- No . 
dr matter Protein Fat Fiber N-free As h samples dum phorus neslum slum ganese samples Remarks 
Feeding stuff resh as analyzed extract represented Ca P Mg K Mn represented 
% % % % % % . % % % % % % 
Alfalfa hay--high In protein, highest value .... 95.2 20.5 2.0 19.0 43.8 9.9 Commercial baled hay 
Alfalfa hay--high In protein, lowest value .. .. 88.6 16.6 1.7 '24.8 37.6 7.9 Commercial baled hay 
Alfalfa hav--hil!:b In protein averal(e value .... 92.1 18.1 2.3 23.9 38.2 9.6 21 1.40 0.29 1 Commercial baled bav 
A1Jalfa hay--low In protein, highest value .. . . 91.0 13.3 1.1 32 .1 36.0 8.5 Commercial baled bay 
Alfalfa hay--low in protein, lowest value . .... 94.1 7.5 2.0 32.9 43 .8 7.9 Commercial baled hay 
Alfalfa haJl--low In protein average value . . .. 92.7 12.0 1.6 34.7 36.8 7.6 26 Commercial baled hav 
Alfalfa hay--Ieafy, low In'flber"highest fiber . . 90.4 14.0 2.H 28.0 38.2 7.4 Commercial baled hay 
Alfalfa hay--leafy, low In fiber, lowest fiber ... 86.1 20.3 4.1 15.3 36.4 10.0 Commercial baled hay 
Alfalfa hay--IeatY: low In ·flber average fiber .. 9l.S 16.9 2.4 24.4 38.5 9 .1 31 1.30 0.26 2 Commercial baled hav 
Alfalfa hay--stemy, high In fiber, highest fiber . 94.7 10.4 0.7 41.2 35.6 6.8 Commercial baled hay 
Alfalfa bay- -stemy, high In fiber, lowest fiber . . 92.2 12.0 1.9 35.1 36.0 7.2 Commercial baled hay 
Alfalfa hay--stemy, high In fiber average fiber. 92.8 12.4 1.5 37.0 34.7 7.2 19 0.85 0.18 1 Commercia' baled hay 
Alfalfa hay--medium Quality . •••. .• .. • • 92.4 14.8 2. 30.1 36.9 8.5 45 1.21 0.23 1 Commercial baled hay 
Alfalfa meal--highest protein •. ... . • . .. . 90.1 19.5 1.9 28.0 31.8 8.9 Commercial product 
Alfalfa meal--Iowest protein ... ... ' . . ... 89.8 13.6 1.5 35.4 31.9 7.4 . Commercial product 
Alfalfa meal --average anaIvsis. . . • . . . . . . 90.9 14.9 1.7 29.7 36.0 8.6 7 1.49 0.25 6 Commercial oroduct 
Alfalfa hay - -dehydrated. . . . . . . . . . . ' .' . 93.8 23.1 3 .~ 10.2 40.6 11.6 2 Commercial product 
Alfalfa hav--mow burned •• .. .. .. .. ... 92.0 23.5 1.6 21.1 33.6 12.2 2 1.64 0.35 35 1 
Alfalfa leaves • . . • • . . . . . . . . . . .' . . . 90.2 22.4 3.1 21.2 33 .2 10.3 I 
Barley plant--growth 5-6 In. high . .. . . .... 19.0 91.7 16.5 3.6 16.0 47.1 8.5 1 Cut in April 
Barley plant--headed out, In milk stage . .... 90.8 9.0 2.1 27.3 44.1 8.3 4 0.20 0.28 4 Cut in May 
Barley plant--fall growth, six weeks from seeding Cut In October 
date ...• ...... . .. . .... . .•.. 95 .4 25.6 3.5 16.1 35.8 14.4 5 
Barley straw .... .. .... .. . ..... . 93.6 3.0 2.0 32.5 47.8 8.3 2 0.48 0.18 0.09 2 
B rdS oot Tre Oti- -Lotus corniculatus ..... 1 
Carrots--stored for winter feeding ...•. . .• 12.0 95.4 11.3 1.4 10.8 64.5 7.4 1 0.58 0.35 2.14 9 
Clover hay, alsike--In full bloom; •... .. .. . 17.6 92.4 19.4 1.3 22.7 40.3 8.7 1 Cut in June 
Clover hay: alsike--beads dead .... .. .. . . 32.4 94.2 13.3 2.3 31.5 32.8 14.3 1 Cut in Iulv 
Clover--Hop Trlfollum.Warium cut In Iune . . 92.6 12.8 2.5 32.2 38.0 7.1 1 0.77 0.24 1 From e~erlment fields 
\,;Iover- -Ladlno, young growth . ... . . ' .. .. 93.6 19.2 1.6 17.8 39.9 15. 1 1.17 0.31 1 From experiment fields 
Clover bay--red, highest In protein . . ...... YU.~ l •. ~ ..1 ~b .O 39.2 8.1 Commercial baled hay 
Clove! hay--red, lowest In protein, high In crude 
fiber ' .•• . •............. . ... . 91.2 7.7 1.3 35.2 41.3 5.7 Commercial baled hay 
Clover hay--red, lowest In fiber •. ... . .. . 89.0 12.7 2.6 22.7 44.3 6.7 Commercial baled bay 
Clover hay--red averal(e analysis ........ 90.4 11.2 2.4 27 .3 42.5 7.0 9 Commercial baled hav 
Clover hay--red, high protein hay, cut in June From experimental fields 
highest protein. . . . . . . . . . . . . . . 93.4 23 .1 2.9 15.9 42.1 9.4 1.74 0.38 0.43 From experimental fields 
lowest protein . . . . . . . . . . . . • . . 92 .8 19.8 2.2 22 .6 41.0 7 .2 1.30 0 .17 0.39 From experimental fields 
average analysis . ....... .. .... 93 .5 21.5 2.6 18.5 42 .2 8.5 5 1.55 0.29 ,0.43 5 From exoerlmental fields 
Clover bay--red, low protein bay, cut In lune From experimental fields 
highest protein. . . . • • . . . . . . . . . 88.4 12.9 2.5 24 .8 40.3 7.9 From experimental fields 
lowest protein. . . . . . . . . . . . . . . 91.2 7.6 1.4 35 .2 41.3 5.7 From experimental fields 
average analysis. . . . . . . . . . . . . . 90.5 11 .1 2.3 27 .6 42.5 7.0 9 From exoerimental fields 
... :tover nay--rea, leafy bay, cut In Iune 
highes t In fiber . • . . . . . . . . . . . . 93.0 16.3 2.7 21.7 45.1 7.2 1..12 0.18 0.27 From experimental fields 
lowest In fiber. . . . . . . . . . • . . . . 93.4 23 .1 2.9 15.9 42 .1 9.4 1..74 0.38 0.43 From experimental fields 
average analysis. . . . . . . . . . . . . . 93.4 20.8 2.7 18.3 43.1 8.5 5 1.55 0.29 0.43 5 From experimental fields 
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Table I-HAY, STRAW and MISCELLANEOUS ROUGHAGES (cont'd.) 
Average Feed Analysis Average Mineral Constituents 
Total No. Cal- Phos- Mag- Potas- Man- No. 
dr matter Protein Fat Fiber N-free Ash samples clum phorus neslum slum ganese samples 
Feeding stuff resh as analyzed' extract represented Ca P Mg K Mn represented 
'.{, % % % '.{, % % % % % % % 
Clover hay--red, coarse and stemmy hay, cut In 
lune 
highest In fiber . . • . . • . . . . . . . . 91 .2 7.6 1.4 35.2 41.3 5.7 
. lowest In fiber. . . • . . . . . • . . . . . 91.3 13.9 2.7 29.1 38.2 7.4 0.18 0.35 
aver""e analvsis. . . . . . . . • . . . . . 92.0 13.4 2.2. 30.7 38.1 7.6 9 1.26 0.26 0.34 6 
Clover haY- -red' medium quallty,Jlverage.analysl' 92.5 15.\1 2.5 26.4 41.0 7.6 21 1.18 0.23 0.32 17 
Clover hay - -red, cut In luly .• • ... •• ..• • 10.5 1 1.08 0.27 0.30 1.79 1 
Clover hav--red cut in August • .•.•.. • .• • 6 1.62 0.19 6 
Clover hay- -red, grown on fields of low fertility, 
crop residues plowed under 
Yield 700 lbs. hay per acre . . • . . • • • • 15.1 3 0.15 3 
Yield 1200 lbs. hay per acre . • . . . • . • '14.2 4 0.14 4 
Yield 2000 lbs. hay per acre ..• ..• . • 14.6 3 0.16 3 
·Yieiojj22oo-2400 lbs. hay per acre • ' ••. 0 15.7 2 0.18 2 
Yleid 2980 lbs. 'hay oeracre .... ' .. . • 14.8 1 0.16 1 
Clover hay--red, grown on fields of better than 
average fertility, crop residues plowed under 
Yield 600 lbs. hay per acre .•.•... • 0 14.9 2 0.13 2 
Yield 1200-2000 )bs .:hay perilcre, " ' .. • • 15.3 2 0.15 2 
Yield 2000-3000 lbs. hay per acre . . • . • 13.4 2 0.13 2 
Yield more than 3000 lbs . hay per acre •. 0 12.8 4 0.13 4 
Yield 2000 lbs . hay per acre', same 
fertllized fields five years later . • • • 92.4 17.8 1.8 29.S 34.8 8.7 7 1.51 0.23 7 
Clover hay--red, grown on Experiment Station 
fields of average fertlllty, ' Simple' fertilizer 
trealments 
Yield less than 1500 lbs. hay per acre • • 
· 
14.5 1 0.10 1 
Yield 3000 lbs, hay per acre . . . . . . . 0 12.3 1 0.09 1 
Yield 2OOO-SOOO lbs. hay pel' acre . . . . • 15.0 4 0.13 4 
Clover hav--red old hav from mow . ••.•.• 93 .1 15.8 1:'4 27.4 36.6 11.9 1 1 
Clover hay--sweet, new growth cut In October . . 93 .8 18.8 2.3 19.8 45 .0 8:1 1 1 
Clover hay--sweet, full bloom, cut In lune ... ' . 92 .5 12.6 1.7 30.8 41.7 5.7 1 1.07 1 
Clover hay--sweet, cut In luly . .... .. . .• 93.S 16.4 1.8 30.9 37.5 6.7 1 0.95 0.20 1 
Clover hay--sweet, cut In August. . • • . . . . ' . 0 0.86 0.12 ~ Clover hav--sweet cut In lune . . • . • . • .. • • 150 
Clover hay--whlte, full bloom, cut In lune . . .. 92.4 18.6 ' L6 19.4 39.6 13 .2 1 
Clover hay- -whlte, plants green, cut In luly • : . • 10.7 1 1.67 0.28 1 
Clover hav--whlte heads dead cut In lulv . . . . 94.5 14.9 2.0 32.9 1 
Corn cobs . ... . . . .. . .... . 92.2 2.0 0.3 33.4 55.1 1.4 4 007 3 
Corn ears--sampled In luly ......... . .. 91.5 11.6 3.4 1 
Corn ears- - sampledln August . . ... . ... ' . 33 .8 0 12.6 10 
Corn ears--sampled In September . . . ' ..• .. 49.6 90.5 10.3 2.4 91 0.07 0.36 0.14 0.88 72 
Corn ears--sampled In October . . .. .. . . .. 74.1 90.6 8.5 1.9 19 0.27 0.40 7 
Corn ears--sampled In November . • . . . . . . • 90.8 7.8 8 
Corn ears--from shocks In field furu fa:ll and 
winter . • . . •.•. • . • .•... . ..••. 91.4 10.1 4 .. 1 7.1 67.8 2.3 12 
'oMalerlil '!l'alyztid in atr dry condition. Molst~e not ~eterm1ned.,' 
Remarks 
From experimental fields 
From experimental fields 
From experimental fields 
From experimental fields 
From r iver bottom field 
From Exp. sta. fields 
1:10 fertlllz.er. used 
·Fert., lime, and man,!re used 
Fert. , lime; and manure used 
Fert., lime, and manure used 
Fert. lime and manure used 
No fertilizer used 
Fert ., lime, and manure used 
Fert., lime, and manure used 
Fert., lhrie, and manure used 
Fert. lim ... . and mannr ... used 
Straw plowed under 
(only treatment) 
Superphosphate used only 
IRtraw nln";ed under" su;'ernh 105. 
In stor""e 45-50 vears 
No fertllizer used 
No fertlUzer used 
No fertllizer used 
No fertlUzer used 
11lnl.Rh ' .. rlm .... r .. oPrl 
Potash fertllizer used 
I~~e~~ ~=:~;=: ~~=:: 
Cob and grain only 
Cob and graln only 
Cob, grain, and husks 
!cob, grain, and husks 
ob, grain, and husks 
Ears with husks 
I 
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Table I-HAY, STRAW and MISCElLANEOUS ROUGHAGES (cont'd.) 
Average Feed Analysis Average Mineral Constituents 
Total No. Cal- Pbos- Mag- Potas- Man- No. 
dr matter Protetn Fat Fiber N-free Ash, samples clum phorus nesium slum ganese samples 
Feeding stuff nesh asanalyzeQ extract represented Ca P Mg K Mn represented 
% ." ." ." ." % % % % % % % 
Com fodder --green plant, cut In Iune. . , . . . • 9.9 94A 20A 12.7 5 0.41 1 
Corn fodder --green plant, cut tn Iuly ••..... 13.1 93.2 16.7 5.7 22 0 .23 0.30 0.10 0.75 6 
Corn follder- -green plant, cut tn A..gw,t ' • • . . . 20.0 93.3 8.4 2.4 25.8 50.3 6.4 12 
Corn fodder--green plant,.c'omposlte, s3.inple of 
Iune, Iuly, and August . • • . • . : • • • • . . . 23 .0 92.9 lS.0 5.1 7 
Com fodder--green plant, cut tn September . . . 32.3 93.1 7.7 1.7 25.:t 52.3 6.2 20 
Com fodder - -green plant, cut tn October. . . . • 93.0 8.7 1.5 24.8 52.1 5.9 6 
Com fodder--green plant, composite sample late 
Iuly and early August • • • . . . • . • • • • . . 42.1 91.4 9.1 1.2 23.5 52.0 5.6 18 
'Com fodder--green plant, composite simple.Dec. 
to April ••• • ..•• •••• ••••• •.• •. 91.6 9.0 2.1 19.9 55.4 5.2 7 
Com fodder - -green plant, composite sample 
.\PrIl to Iuly . • • . • • • • . • • • • . • • • • • 92.7 9.8 2.5 18.8 56.3 5.3 8 
Corn leaves--from August plants. . . • • . . . . 91.5 11.9 8.5 ~~ 0.68 0.32 0.24 2.82 21 Corn leaves--from September plants. • • • • . • 92.3 7.2 7.2 0.64 0.23 0.24 1.65 68 
Com leaves--from October plants • . • • . • . • 60.9 91.4 5.3 9.3 7 0.16 0.84 7 
Com leaves and busts--from green plants about 
JII!l>tember 1 . o. • • • • .'. . • '. • . • • . . • . 21.4 90.0 8.5 6.0 16 0.42 0.66 0.22 1.96 14 
~orn stalks, tassels, and shanks--from August 
plants ....•••• ' ••.....••••.•.• 20.6 91.7 9.6 7.5 12 0.38 0.39 0.27 3.24 12 
~. 
om stalks, tassels, and sba}lks--from September 
plants ••••• .•.• , .• . .. •••..... . 90A 5.2 5.0 94 0.35 0.26 0.20 2.00 89 
om stalks, tassels, and sha!W!--from October 
plants •.•••......••.•.••.. . .• '29.2 92.9 2.9 4.5 7 0.14 1.46 , 7 
Corn stover (ears removed)--composlte sample 
Sept. to Dec. . . . • • . • . . . . . • . . . . . . 65.9 92.7 5.9 1".9 26.7 51.1 7.1 15 
Com stover (ears removed)--composlte sample 
Dec. to April. • . . • . • . . • • . • . • . • • • 92.8 5.9 1.5 32.3 46.4 6.7 5 
Com stover (ears removed)--composlte sample 
April to lull. . . . 0 • • • • • • • ' . • • • • • • 
-
94.0 10.7 1.8 24.1 57.9 9.5 1 
onon bOll bllllS • • • . • . . • • . . • . • • • • • 88.2 4.9 1.5 41.1 35.4 5.3 1" 0.57 0.11 1 
C::owpea hay \with pods/--cut tn Iuly ••••••• . 9.4 • 27;0 ~ Cowpea hay (with pods)--cut tn, August 0 ••••• 16.2 92 .0 18.1 2.0 25.1 , 28.a 8.0 
Cowpea hay (with pods)- -cut tn September . . . . 22.5 91.6 16.1 3.0 21 .3 41.4 9.8 10 0.38 2.70 6 
Cowpea hay (with pods)--cut tn October. . • • • • 93.4 13.6 3.3 22.3 42.8 1.4 4 
Cowpea hay, l:nth pods)--cut tn September . ... • 19.3 6 
Cowpea hay with i>oosi--cut in October •••• • . 21.7 • 19.2 3 
Cowpea hay ~ remov~1--cut tn September •. 18.3 • 15.8 6 
Cowpea hay (pods removed) - -cut tn October •• • 20.4 • 14.3 6 
Cowpea hay = remove:l~-cut tn ·September .• 15.3 • 22.1 2 
Cowpea hay removed --cut tn October . • . 19.6 • 19.5 3 
cowpea ~--CDt tn September. . . .. . • . . • • 22.1 ~ 
CowPea Pods--cut tn October .•••.•..••• 
· 
20.1 5 
Emmer BUllS ••.•....•..•..•.••.. 95.2 4.4 1.3 334 47 .6 85 2 
Feterlta hay - -Sudan durra . • . . . • . • . . • • • 37.1 94.3 10.4 1.5 19.7 55.0 7.7 l' 
Bops-~(after extraction tn brewery operat1!>!"').. 24.7, 90.5 , 27.1 11.3 20.7 23.3 7.1 . 1 
'IIatertal analyzed tn air dry condition. ,Moisture not determtned. 
Remarks 
From Exp. sta. fields 
From Exp. Sta. ,fields 
From Exp. Sta. fields 
From Exp. Sta. fields 
From Exp. Sta. fields 
From Exp. Sta. fields 
Plants stunted by drought 
From shocks tn the field 
From shocks tn the field 
From Exp. Sta. fields 
From Exp. Sta. fields 
From Exp. Sta. fields 
From Exp. Sta. fields 
FrGm Exp. Sta. fields, 
ears and leaves removed 
From Expo Sta. fields, 
ears and leaves removed 
From Exp. Sta. fields, 
ears and leaves removed 
F.rom:shocks tn the.fi~ld 
From shocks tn the field 
From shocks In the field 
From gin waste 
Seeded tn May 
Seeded tn May 
Seeded tn May 
Seeded tn May 
Seeded in luly 
Seeded in Iulv 
Seeded tn May 
Seeded tn May 
Seeded tn Iuly 
Seeded In Iulv 
Seeded tn May 
Seeded tn Mav 
I 
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Table I-HAY, STRAW and MISCELLANEOUS ROUGHAGES (cont'd.) 
Average Feed Analysis Average Mineral Constituents 
Total No . Cal- PlIos- Mag- Polas- Man- No. 
dr matier Protein Fat Fiber N-free Ash samples clum phorus neslum slum ganese samples 
Feeding stuff resh as analyzed extract represented Ca p . Mg K .Mn represented 
% % % % % % % % % % % % 
Kafir--Dlant (Dink\, ....•.••.. . . .•.. 45.8 93.7 8.4 2.0 19.2 57 .9 6.2 1 
Lespedeza herhage-c(Korean),successlve cuttings 
from grazed pastures 
Cutllngs made in lune. . . • . . . . . . . 91.6 13.7 2.5 21.9 43.2 10.3 4 0.80 0.27 4 
Cuttings made in luly . • . . . . . . . . . 91.7 13.9 2.4 24 .2 43.2 8.0 13 0.82 0.23 13 
Cuttings made in Augus t. . • . . . . . . . 93.1 13 .5 2.2 26.3 43.6 7.5 11 1.09 0.24 11 
CuttiDgs made iD September . . . . . . . . 93 .7 15.9 1.8 26.4 42.6 7.0 5 0.80 0.25 5 
. Cuttlngs made in October • . . . . . . . . 93.5 18.4 2.6 26.2 37.7 8.6 4 0.67 030 4 
Lespedeza hay--(~rean), at dUferent growth Slag s 
93 .7 14.5 2.3 26.0 41.9 9.0 lust before blooming . . . . . . • . . . . 4 0.96 0.25 4 
At bloomiDg stage. • . . . . . . . . . . . 93.4 13.6 2.2 29.0 41.9 6.7 25 0.97 0.22 2! After!>looDJ.tng. ' .' .•• ..•.•..•. * 12.4 9 0.89 0.14 
Lespeaeza haY--(II.C)re~l~plants not yet bloo!Jllng 94 .8 ~~:: 6.1 25.5 41.9 6.9 1 0.94 0.19 1 Lespedeza hay--(Kor,'-iiilf, plants at blooming .. 92.0 8.4 3 0,81, 0.18 3 
Lespedeza hay--(Korean), plants not yet blooming 94.8 15.3 5.5 25 .1 42.6 6.3 1 0.90 0.20 1 
Lespedeza hay--(Korean), plants at blooming •• 92 .3 11.8 8.2 2 0.81 0.18 2 
Lespedeza hay--(Korean), cut just before bloom . 89.9 17.1 2.2 23.0 42.0 5.6 1 
Lespedeza hay--(Korean), cut at full bloom •.. 92.8 11 .9 5.2 9 1.06 0.15 0.90 9 
Lespedeza hay--(Korean), cut at bloom stage .. * 9.0 2 0.94 0.19 0.23 1.79 2 
Lespedeza leaves--!!"reanl, gathered iD lune •. 94 .8 10. ' Vl l' .~ '10.' 1 1.33 0.20 1 
Lespedeza leaves--(Korean), gathered in luly • . 93.3 18.4 3.7 16.4 47.2 7.6 5 1.34 0.21 5 
Lespedeza leaves--(Korean), gathered in August 94.9 20.4 3.3 16.5 46.7 8.0 7 1.24 0.26 7 
LesP<!deza leaves--iKoreani: gathered in Sept. . 91.7 17.3 3.8 18.7 44.4 7.5 2 1.18 0.29 2 
Lespedeza stemB-C~Korean!, gathered In lune .. 1/3.1 ~:; 3.2 ~~:~ 45.7 b.U 1 0.92 0.14 1 Lespedeza stems--(Korean), gathered in luly .. 93.4 2.1 42.6 5.4 5 0.75 0.12 5 
Lespedeza stems--(Korean), gathered in August . 95.0 8.4 1.9 38.2 40.9 5.6 7 0.75 0.16 7 
LesPedeza stems--(Korean). gathered in Sept. 91.5 7.6 2.0 35.3 40.8 5.8 2 0.72 0.19 2 
Lespedeza- -s emmy ma eruu re uSeD by ca e . 114.11 U. '13.11 30. 4. 1 0.65 0.15 1 
Lespedeza-- ormosa I (Ir een be ore bloomlDir. 114 . LU. ~·.II 30. t!. 1 
Le:::!~za- =l serece:l~~~"::l' just before bloomu. 93 .8 17 .6 1.7 23 .1 43.9 7.5 1 
Les eza-- serecoo een late blooming .•. * 15.9 1.02 0.27 
Milo--wblte . .•. ... •. .. . .. •. .... . 135.7 94. 1 .6 .• 6 20.9 51.8 8. 1 
Oats--young plants, early growth 4 in. blgh .. . 113•3 :!:; 3~ .0. •• U ,13 .11 ~o.o lILt! 1 Oats--mature plants, cut in luly ••.•..... 8.1 1 0.69 1 
Oats--mature plants, cut In lulY . . . . • . • . . 1.38 1~ Oats--mature olants cut in lulV ....•. . .. 016 10.23 
Oats--neen with cowi>eas berdnnin£ to head •. 34.9 · 92.4 16.0 5.9 5 
Oats with cowpeas--in milk stage ... ..... . 93.3 18.9 4.5 20.1 36.6 13.2 1 
a straw a •• • •• •• •• •• •••••••• • 92.5 4 .• 1. 136.7 40.7 8.5 17 
Pralrie hav--Koelerla crislata •• •.. • • .. . * 3.9 1.8 31.1 1 
Rice straw •..••.. ... •.•. ...• •.. 92.3 3.7 1.2 25.5 44.4 17.5 1 
Rye plant--early growth .•..••.•. ' .. . •. 91.2 16.0 3 .6 19.9 42.5 9.2 1 
Rye plant--li~a~ng: out .. ...• .... .. . • 92.8 9.3 15 
Rye plant--malUre groiotb .......... •. . 93 .1 9.8 2.1 39.1 36.7 5.4 9 
*Matertai analyzed in air dry condition. Moisture not -determined. 
Remarks 
Central Mo. pralrle pasture 
Central Mo. pralrie pasture 
Central Mo. prairie pasture 
Central Mo. prairie pasture 
Central Mo . prairie pasture 
Central Mo. prairie pasture 
Central Mo. prairie pasture 
Central Mo. pralrie pasture 
No lime used 
No lime used 
Lime applied 
Lime applied . 
From N.Mo.Oz. timber land 
From S. Mo.Oz.limber land 
Mo. river botiom pasture 
From Exp. Sla. fields 
From Exp. Sla. fields 
From Exp. Sla. fields 
From Exo. Sla. fields 
From Exp. Sla. fields 
From Exp. Sla. fields 
From Exp. Sla. fields 
From ExP. Sla. fields 
ut in un" 
Cut in lune 
Cut iD Sentember 
Cut in April 
No fertilizer used 
1~~~~~p!:rf~~~~i~:::'~Prl 
Cut in April 
/Cut in May 
!cut In lune 
I 
co 
I 
Table I-HAY, STRAW and MISCELLANEOUS ROUGHAGES (cont'd.) 
Average Feed Analysis Average Mineral Constituents 
Total No. Cal- Pbos- Mag- Polss- , Man- No. 
dr matter Proteln Fat Fiber N-free Ash samples clum phorus neslum slum ganese samples Remarks 
Feeding stuff reSIl as analyzed extract represented Ca P Mg K Mn represented 
'" 
% % % % % % % % % % % 
Soybean hay--seed Immature . ..... ' , ' ... 29.2 92.5 17.6 2.2 21.9 39.8 11.0 1 
Soybean hay~-early maturity. . . . . . . . . . . 92.7 14.8 2.8 28.3 36.8 10.0 7 1.27 0.24 4 About rlgbt for hay 
Soybean, hav~ -late maturity: . .• • • ••.• .. 92.3 16.8 5.2 27.8 34.5 8.0 5 1.21, 0.29 .3 Pods dry. leaves yellow 
Soybean stems • . • • . • . . . • . . • • . . . . V~. V. U.II • ~V. 3U. a.v 1 1.04 0.17 1 Refus ed bv cattle 
Sudan ltI'ass--cut In lune .......•. •.• . 95.0 lU.~ 3.~ ~3.U ~l.u U. 1 Youn" "reen vrowth 
SWeet polstu vines . . . . • • • • . • . . . . . . 91.6 14.8 5.0 12.2 48.u 0.8 1 0.08 0.33 1 YOUlll1: plants 
:sweet sorl(lIum - - sorl!ll ............. 30. V4.0 a.u ~~.a all.~ ... 1 
Timothy plant- -early growth, before lune 1 . .. 95.2 16.0 3.0 20 ... 48.0 7.~ 1 0.26 0.22 .0048 ~} { From grazlng pasture. Timothy plant--summer growth of lune and lu1y 94.4 9.4 2.8 29.7 45.8 6.7 2 0.27 0.21 No fertillzer used. 
Tlmothy plant--early growth before lune 1 . . . 95.0 16.1 3.2 20.7 47.1 7.9 1 0.19 0.16 n { From grazlng pasture. Timothy plant--summer ltI'owth of lune and lu1y 94.4 9.8 3.0 33.1 41.8 6.7 2 0.26 0.20 Completel v-lertilized. 
TimOtlly lIay--green, cut before lune 1 •.. •• 93 .0 V.4 14 .• ~4.a 47.U 7.11 1 0.22 1.96 1 No fertilizer used 
Timothy hay--green, more mature, cut in lune 
and lu1y .• ••.•• .... ' • ..•... . .. 94.2 5.6 2.6 29.8 50.6 5.6 7 0.19 0.16 1.21 7 No fertillzer used 
Timothr hay--green, composite of samples of 
lune anillu1y . . • . . . . . • . . . . . . • • • 94.9 5.1 1.9 30.6 51.9 5.4 8 0.15 0.19 8 No fertllizer used 
Timothy and Rye grass--seeded In sprlng, cut In 
lu1y •.••... . •.....••.•.•.•. 92.2 11 .0 8.0 1 .17 1.70 1 From rolstion plots--no fert. 
Timothy and Rye grass--seeded In sprlng, cut In From rolstion plots, 
lull' •..••.•• •. .... . •.....• • 92.1 10.1 9.3 8 .31 2.36 8 fertilizer and manure used 
Vetcb--Vlcla sallva . . •..• . •... • •.•. 131.~ :::~ 18.:. t~ ~ • . 5 3~.2 ~.5 1 Vetch--crown Corontila . ••• ..•...... 25.6 13.7 25 .6 46.4 7.2 1 
Virldnia Rve-, wIlCl. Elvmus virglnlcus ..... 92.1 5.4 2.1 31.7 47.1 5.8 1 0.37 0.19 1 
Wheat plant--November cu~ . . ..• ..• . ' 95.9 27.7 S.8 11.4 39.2 13.8 1 Seeded In early October 
Wheat plant- -A'prU cutting, 10 In. high . • .... 22.6 91.7 18.1 3.1 16.9 45.7 7.9 1 Seeded In early Octuber 
Wheat plant--ln bloom •.•.•...•..••• 27.7 92.7 7.7 2.8, 29.6 «.8 7.8 1 Seeded In early October 
Wheat plant--seed In milk • ..•.. • .. • .. 40.6 ' 93.1 5.8 1.3 29.4 49.6 7.0 1 Seeded In early October 
Wheat plant--seed In dough .•. .• . ...... 45.3 92.9 6.2 4.5 7.1 1 Seeded In early October 
Wheat plant--seed fully ripe . . . . . . . . . . . 63 .5 93 .0 6.1 2.7 25.5 52.3 6.4 ; 1 Seeded In early Octuber 
Whea.t SWl<8--1Q earlY seeo lormanon • . • .•. In.~ V3.U ; :~ I ; :~ I;; :~ , :;:~ ~:: ' z Wheat slalks--ripe •. ............ . . 62.6 94.1 1 
Whea.t straw--after threshing . ... . . .•. . 41.9 94.2 3.1 1.0 37.4 «.9 7.8 26 0 .11 0.14 26 
I 
..... 
o 
I 
dr Total 
matter 
Feeding stuff resh as analyzed 
'J. % 
Bermuda nass- -BamDled In Oclnber ••....• 2l.9 94.0 
Big bluestem grass - - AodroDOIron furcatus \ . . ' • . -gU 
Canada !lluegrass--cut as bay, soU type--Putnam, 
levetpralrlesut loam-oN. E. Missouri 
Harvested before lune 1 . • . • . . • . • . 96.6 
Harvested thru lune and luly • • . • . • . 96.1 
Harvested thru late summer In Oct. 15 . . 96.7 
Avera<!e ' for the season ••••..•••.. 96.3 
Canada bluegrass--successlve cutting, correspond 
Ing In grazing, soU type-Putnam, level prairie , 
s ut loam--N. E . Missouri 
Herbage of earliest growth, prior In 'AprU 
30+* ••.•• .•••.•• •. •.• • . • 95.5 
Herbage of spring growth, Apr. 30-lune 1. 96.3 
Herbage of summer growth, thru lu. " luI. 96 .5 
Herbage of late sumer, In Oclnber 15 . . . 95 .9 
Averue for the season ••• ••. ' ••• •• 96.3 
Canada llIuegrass--successlve cutllngs, cor- . 
responding In grazlng,soU type-oswego, level 
pralrlesut loam--S. W. Missouri 
Herbage of spring growth, prior to lune 1 94.9 
Herbage of summer growth, thru lu. " luly 94;11 
Average for the seaSon. • • • • • . . • • • 94.8 
Her!'&8e Of spring grOwtll, prior to JuneT M.a 
Herbage of summer growth, thru lu. " luly 94.8 
Average for the season • ••..• •.• •. 94.8 
_CriW grass--Diorltarla 'a.nm,'nolls" ••.•.• • • 17.4 93.4 
Iiiillii.iI grass-. Sor2hastrum nutans . • . • • • • . 1I'~ .1 
Kenb,lc:9 .bluegrass--cut as hay, SOU tn?"-1'I1mam, 
levelpralrlesut loam--N. E. MIssouri 
-Harvested before lune 1 • • • . • . . . . . 95.3 
Harvested thru lune and luly • . . . . . . 96.3 
Harvested thru late summer and fall In 
October 15 •••.• •• • ••. •• ••• 96.6 
Harvested after Oclnber 15 .• .... •• 95.8 
Average for the season .•• -. •.. •••. 96.0 
Kentucky bluegrass--successlve cuttlngs~ corre-
sponding' to grazing, soU type-Putnam, level 
prairie sut loam--N. E. Missouri 
Herbage of earliest growtb,prlo~ In Apr.20'!. 95.6 
Herbage of spring growth, Apr. 20-1une 1 95.7 
Herbage of summer growth, thru lu. " luly 96.2 
Herbage of fate summer and IalI, to Oct. 15 96.1 
Herbage of late IalI, after Oct. 15 . •• .. 95.5 
Average for tile season . • •.• . ... • . 96 .0 
**Not Included In averages for the season.-
Table 2-GRASSES 
Average Feed Analysis 
No. 
Protein Fat Fiber N-free Ash. samples 
extract represented 
% % % % % 
5.6 l.4 24.6 54,4 8.0 1 
5A 2.0 13U.0 47.3 2 
20.6 2.9 24.3 39.2 9.6 2 
8.8 2.3 27.8 49.1 8.1 5 
12.8 3.1 25 .4 47.0 8.4 1 
12.3 2.5 26.6 46.4 8.5 8 
21.2 3.7 15.8 45.1 9.7 5 
19.0 3.3 20.5 44.5 9.0 14 
15.8 3.2 33.4 46.7 . 7.4 14 
19.4 3.8 19.8 42.8 10.1 6 
17.8 3.3' 21.6 45.1 8.5 34 
17.8 3.5 20.1 45.4 8.1 1 
10.8 2.2 27.5 46.1 8.2 2 
13.1 ,2.7 25.0 45.9 8.1 3 
I' .~ I ,~·" In.l '1'1. -1f.4 1 
11 .3 2.3 26.8 47.0 7..4 2 
13.3 2.7 2U 46.2 7.7 3 
13.3 2.2 ; Z9 .7 38.U [IlJ.2' 1 
... I." ; ~1.U '10.lI '"l>.T '"""2' 
14.2 2.3 26 .3 44.7 7.8 9 
13.4 S.O 25.6 46.9 7.4 4 
15.0 8.7 3.7 25.0 44.2 1 
8.6 '.9 25.6 47.1 10.6 2 
12.8 3.2 25.6 45.8 8.6 16 
22.5 3.8 15.8 43.4 10.1 8 
17.9 2.9 21.6 44.1 9.2 23 
15.6 3.1 24.1 43 .6 9.8 22 
18.0 3 .2 21.4 43.8 9.7 12 
19.2 3.3 16.5 43.2 13.3 1 
17 .1 3.1 22.4 43.8 . 9.6 58 
.J 
Average MIneral Constituents 
Cal- Pho,s- Mag- Polas - Man- No. 
clum phorus neslum slum ganese samples Remarks 
Ca P Mg K .Mn represe~tecI 
% % % % % 
0.32 011 2 
0.27 0.37 .0084 2 No fertilizer used 
0.22 0.25 .0089 5 No fertilizer used 
0.34 0.21 1 !No fertilizer used 
0.25 0.28 8 No fertUizer used 
0.39 0.30 .0083 5 No fertilizer used 
0.29 0.36 .0072 14 No fertlllzer used 
0.44 0.36 .0078 14 No fertilizer used 
0.37 0.53 6 No fertilizer used 
0.38 0.36 .0070 34 No fertilizer used 
0.21 0.22 1 No fertilizer used 
0.15 0.17 2 No fertlllzer used 
0.17 0.19 2 lIIo fertilizer used 
0.21 0.22 1 More or less completely fert. 
0.15 0.17 2 More or less completely fert. 
0.17 0.19 3 More or less comnletelv fert 
0.29 0.27 .0054, 9 iNo fertilizer used 
0.36 0.18 .0066 4 iNo fertlllzer used 
lNo fertilizer used 0.48 0.18 .0046 1 
0.38 0.20 2 ~~ fertilizer used 
0.33 0.23 .0055 16 o fertilizer used 
No fertilizer used 0.41 0.35 .0098 8 
0.35 0.31 .0085 23 N~ fertilizer used 
0.54 0.32 .0059 22 ~~ fertilizer used ~.58 0.43 .0123 12 o fertilizer used ~.52 0.36 1 ~~ fertilizer used ~.48 0.34 58 o fertilizer used 
I 
.... 
.... 
I 
Feedlog stuff 
Kentucky bluegrass--successlve cuttings, cor-
respondlog to grazing, soil type-Putnam, level 
prairie silt loam, N. E. Missouri 
Herbage of earliest growth, prior to April 
20** ••• .. . .•........• • .• 
Herbage of spring growth, April-20·to lu. 1 
Herbage of summer growth, thru lu. " lu1y 
Herbage of late summer, to Oct 15 . . . . 
Herbage of late fall, after Oct. 15 ••. • . 
Average for the season ......•.... 
Herbage earliest growth, prior to April 
20·· .• ••... .. • ...•.... • • 
Herbage of spring growth, Aprll.20 to lu. 1 
Herbage of summer growth, thru lu .. " 1,,!! 
Herbage of late summer and fall, to Oct. 15 
Hergage of late fall, after Oct 15 • 
Average of the season. . • • • . • • ., . • 
KentuckJ: Dluegrass--successive cuttings, cor-
responding to grazing, lIOil type-SummIt, dark 
prairie sut loam --Western Missouri 
Herbage of earliest growth, prior to April 
29"· ...• ••. ... • .•. • ..• • .• 
Herbage of spring growth, April 20 to lu. 1 
Herbage of summer growth, thru lu. " lu1y 
Herbage Df lale summer,.to Oct. 15 . • • • 
Herbage of lale fall, after Oct. 15 • . • • . 
Averaie for the season ......... .. ......... 
Herbage of spring growth, prior to lune 1 
Herbage of summer growth; thru lu. " ;july 
Herbage of late summer and fall, to Oct. 15 He~!i~ of late fall, after Oct. 15 . . • • . 
Aver e for the season ......... ............ 
Herbage of sprlog growth, prior to lune 1 
Herbage of summer growth, thru lu. " lu1y 
Herbage of late summer and fail, to Oct. 15 
Herbage of late fall , after Oct. 15. . . . . 
A veraLe for the season. .. .. .. .. .. .. .. . . .. 
Herbage of spring growth;prior to lune 1 . 
Herbage of summer growth, thru lu. " luly 
Herbage of late summer and fall, to Oct. 15 
Herbage of late fall, after Oct. 15 •.... 
Averaite for the season ..... , ..... 
Kentuc9 bluegrass--successive. cuttings, corre-
sponding to grazing, soil type-Summit, dark 
pralrie sUt loam--Western Mlssourf 
Herbage of spring growth, prior to lune 1 
. "Not Io!,luded iD,·;>.verage for the "eason. 
Tolal 
dr matter 
resh as analyzed 
'h % 
95.3 
96.0 
96.8 
96.6 
Nc samples 
96.5 
114.0 
95.4 
96.2 
96.7 
No samples 
96.3 
93.3 
114.5 
114.3 
· 114.4 
93.4 
.114.4 
114.6 
114·.0 
95.0 
93.5 
114 .• 
114.6 
93.9 
95.0 
93 .7 
114 .5 
114.5 
114.1 
95 .0 
94.0 
114.5 
114.4 
Table 2..;.GRASSES (confd.) 
Average Feed Analysis Average Mineral Constituents 
No. Cal- Pbos- Mag- Potas- Man- No. 
Prolelo Fat Fiber N-free Ash. samples clum pborus nesiu.m slum ganese samples 
extract represented Ca P Mg K loin represented 
% % % % % % % % % % 
16.2 3.3 17.0 45.1 13.7 3 0.44 0.32 3 
16.4 3.1 21.2 45.0 10.3 13 0.38 0.35 13 
16.5 3.6 23 .4 43.2 10.1 11 0.54 0.43 11 
18.9 3.7 20.5 42.9 · 10.6 14 0.58 0.49 14 
17.4 3.5 21.6 43 .7 10.3 41 0.50 0.43 38 
18.8 3.8 16.2 46.7 8.5 1 0.32 0.31 1 
17.1 3.4 21.5 44.6 8.8 3 0.43 0.32 3 
16.3 3.1 24.1 44.8 7.9 3 0.45 0.38 3 
23 .3 3.3 19.3 41.8 9.0 8 0.43 0.38 8 
20.5 3.3 20.8 43 .0 8.7 14 0.44 0.37 14 
18.1 2.8 19.9 41.8 10.7 6 0.36 0.25 6 
14.3 2.3 25.4 43.3 9.2 42 0.29 0.23 .0107 34 
12.1 2.4 27.9 42.9 9.0 67 0.29 0.22 .0073 28 
12.1 2.7 27.3 43.6 8.7 67 0.31 0.21 .0074 29 
13.1 2.9 24.7 43.0 9.7 16 0.35 0.27 2 
12.5 2.6 26.9 43.4 9.0 192 0.31 0.22 .0080 93 
19.1 2.7 22.9 40.8 9.1 13 0.34 0.22 12 
18.2 2.8 23.8 .39.4 9.8 : 10 0.32 0.24 8 
19.4 3.0 22.4 40.9 9.3 9 0.39 0.23 8 
19.9 3.2 20.3 39.7 10.4 2 0.37 0.23 1 
19.0 2.8 22.9 40.3 9.4 34 0.35 0.23 29 
18.5 2.6 23.4 41.4 9.0 26 0.31 0.22 24 
18.1 2.8 23.9 39.3 9.8 20 0.30 0.24 16 
19.1 2.9 22.9 40.8 9.3 18 0.38 0.23 16 
19.7. 3.3 20.6 39.7 10.4 4 0.36 · 0.25 2 
18.6 2.8 23.2 40.5 9.4 68 0.33 0.23 58 
14.7 2.7 24.6 42.9 9.6 ~~ 1'!.33 0.29 12 15.9 2.7 25.1 39.9 10.5 0.34 0.29 8 
17.3 3.0 23.8 41.2 9.7 9 0.38 0.28 8 
19.0 3.6 20.6 40.3 10.5 2 0.38 0.29 1 
16.0 2.8 . 24 .3 41.4 10.0 34 0.35 0.29 29 
15.9 2.6 24.4 42.3 9.2 65 0.32 0.27 60 
Remarks 
No fert. --artiflcially watered 
No fert.--artiflclally watered 
No fert.--artificlally watered 
No fert. - -artificially watered 
No fert.- -artiflclally watered 
No fert.--artiflciallv watered 
Nitrate N --artificially wate, 
Nitrate N--artiflclally wate, 
Nitrate N --artificially wate, 
Nitrate N--artificlally wate, 
Nitrate N --artificially wate, 
ed 
ed 
ed 
ed 
ed 
ed Nitrate N--artiflclallv wate, _
No fertilizer us ed 
No fertilizer used 
No fertilizer used 
No fert1l1zer used 
!No fertilizer used ~o fertilizer used 
Nitrate nitrogen fert. used 
Nitrate nitrogen fert. used 
Nitrate nitrogen fert. used 
~itrate nitrogen fert. used 
Nitrate nitro~en fert. used 
Ammonia and nitrate fert . used 
~mmOnia and nitrate lert. used 
!Ammonia and nitrate fert . used 
Ammonia and nitrate fert. used 
IAmmonia and nitrate fert . used 
~~perphosPhate fertilizer used 
uperphosphate fertilizer used ~uperphoSphate fertilizer used 
~~perphosPhate fertilizer used 
uo.,rnhosnhate fertilizer used 
lMore or less completely fert. 
I 
.... 
~ 
I 
Feeding stuff 
Herbage of summer growth, thru lu . &. luh 
Herbage of late summer and fall, to Oct. 1~ 
, Herbage of late fail,after Oct. 15 ...• . 
Average for the season •• ••.. • . ... 
Kentucl<y bluegrass--successlve cuttings, corre-
sponding td grazing, soil type-Oswego, level 
prairie silt loam--8. W. Missouri 
Herbage of spring growth, prior to lune 1 
Herbsge of summer growth, thru lu . &. luly 
Average for the season. . . . • . . . . . . 
Herbage of spring growth, prior to lune 1 
Herbage of summer growth, thru lu. &. luly 
Average for the season . . . . . . . . . . . 
Kentuc!,! blue grass--successlve cuttings, corre-
sproding to grazing, soil type -Menlro, loess soil 
of river hills--N. E. Missouri 
Herbsge (composUe)sampled thru spring 
and summer •. . ... ..... ...... 
Herbage (composite) sampled thru spring 
and summer ........... .... 
~erbage (composite) sampled thru spring 
and summer ... .. . . .... . . . . 
Herbage (composite) sampled thru spring 
and" Bummer . . . . . . . . . . . . . . . 
Herbage (composite) sampled thru spring 
and summer •.. .... •• •. •• .. 
Kentucky bluegrass and white clover--no fertilizer 
used 
Herbage (composite) sampled Apr. thru lu. 
Herbage (composite) sampled Apr. thru lu. 
Herbage !~omposit:lsamPled luly thru Oct 
Herbage composite samPled luly thru Oct 
Little bluestem grass--Andr0lilgon scoparius •. 
Orchard grass--cut as hay, so type-Putnam, 
level prairie silt loam - -N. E. Missouri 
Herbage of spring growth, prior to lune 1 
Herbage of summer growth, thru lu. ·&' luly 
Herbage of late summer and fail, to Oct. 15 
Averue for the season . .... • ... .. 
OrcharCl grass--successlve cuttlngs, corre-
sponding to grazing, soil type-Putnam, level 
prairie sUt loam--N. E. Missouri 
Herbage of earliest growth, prior to 
April 20** .. • .........•. • .. 
Herbage of spring growth, Apr. 20 to lu. 1 
•• Not included in average for the season. 
Total 
dr matter 
resh asanaiyzed 
% % 
94.1 
94.8 
93.8 
94.4 
94.7 
94.3 
94.4 
94.~ 
94.6 
94.7 
92.5 
92 .6 
92.6 
92.6 
92 .8 
95.1 
94.4 
95.9 
96.2 
92.1 
95.5 
96.4 
96.3 
95.9 
96.0 
95.8 
Table 2-GRASSES (confd.) 
Average Feed Analysis 
No. Cai-
Protein Fat Fiber N-free Ash samples cium 
extract represented Ca 
% .% % % % % 
16.9 2.7 24 .7 39.4 10.4 50 0.30 
18.5 3.0 23.1 40.6 9.6 44 0.38 
19.1 3.5 23 .0 38.2 10.0 10 0.35 
17.2 2.6 24.1 40.5 9.8 169 0.33 
16.2 2.9 22.8 44.6 8.2 1 0.16 
10.6 2.8 28.6 45.1 7.2 2 0.14 
12.5 2.8 26.6 44.9 7.6 3 0.15 
la.u ~.H ~~:~ :~ :~ ~.1 ~ IU.19 10.3 2.7 8.2 0.18 
11.9 2.6 26.3 45.5 8.2 3 0.18 
10.1 1.9 26.4 41.9 12.2 14 0.73 
11.8 2.0 26 .7 40.7 11.4 7 0.63 
12.1 1.9 26.7 40.4 11.5 21 0.60 
12.4 2.1 25.0 39.6 13.3 28 0.77 
11.0 1.8 27.4 39.0 13.6 7 0.81 
14.8 2.7 23.2 44.5 9.9 · 6 0.69 
21.5 2.7 16.9 44.3 9.0 6 1.06 
20.9 2.9 17.4 46.1 8.6 8 0.98 
22.9 2.8 15.5 46.6 8.4 8 0.93 
4.9 1.6 30.5 48 .1 7.0 2 0.36 
13.8 2.9 25.7 43.7 9.4 8 0.37 
12.6 3.6 27.9 42.8 9.5 4 0.47 
12.0 4.5 25.6 43.7 0.5 2 0.57 
13.2 3.3 26.3 43.5 9.6 14 0.43 
23.3 4.1 14.1 43.3 1.2 5 10.49 
19.5 3.6 21.1 41.2 0.4 20 0.41 
Average Minerai Constituents 
Phos- Mag- Potas- Man- No. 
phorus nesium slum ganese samples Remarks 
P Mg K Mn represented 
% % % % 
0.26 40 More or less completely fert 
0.26 39 More or less completely fert 
0.26 5 More or less completely fert 
0.27 1..44 More or less completely fert 
0.15 .0040 1 No fertilizer used 
0.12 .0050 2 No fertilizer used 
0.13 .0047 3 No fertilizer used 
0.17 1 More or less completely fert 
0.16 2 More or less completely fert 
0.16 3 More or less comoletelv fert 
0.25 14 No fertilizer used 
0.25 7 Nitrate nitrogen fert . used 
0.24 21 Ammonia &. nitrate N fert. u, ed 
0.31 28 More or less completely ferl 
0.34 7 Manure used oniv 
0.26 6 Iwhite clover, 10% or less 
0.25 6 White clover, 80-90 percent 
0.29 8 !white clover, :~90 percent 
0.30 8 !white clover 9 or more 
0.10 2 
0.25 8 /No fertilizer used 
0.17 4 /No fertilizer used 
0.29 2 INa fertilizer used 
023 14 1N0 fertilizer used 
!No fertilizer used 0.39 5 
0.39 20 1N0 fertilizer used 
I 
~ 
Coo) 
I 
Feeding stuff 
Herbage of summer growth, thru lu. & 1~~ 
Herbage of lale summer and fall, to. Oct. 1 
AverlllZe for the season. . . . . . . . . • . 
Prairie dropseed grass--Sporobolus beterolepsis 
Red top grass --cut as bay, soU type-Putuam, 
level pralrle silt loam--N. E. Missouri 
Herbage of spring growth, prior to lune 1 
Herbage of summer growth, thru lu. & 1";l! 
Herbage of late summer and fall, to Oct. 15 
Aver.u:e for the season ....•...... 
Red top grass--successlve cuttings, corresponding 
to grazing, soil type-Putuam, level prairie silt 
loam--N. E. Missouri 
Herbage of earliest growth, prior to 
April 20"" ••..•..•••..••... 
Herbage of spring growth, Apr. 20 to lu . 1 
Herbage of summer growth, thru lu. & 1";l! 
Herbage of late summer and fall, to Oct. 15 
AverlllZe for the season .. • ..••.. . . 
Red top grass--successlve cuttings, corresponding 
to grazing, soil type-Qswego, level prairie silt 
loam--8. W. MIssouri 
Herbage of spring growth, prior to lune 1 
Herbage of summer growth, thru lu. & luly 
Average for the season . .• . . ...... 
Her~e of spring grOwth, prior to lune 1 
Herbage of summer growth, thru lu. & lul~ 
Average for the season ........... 
""Not included in average for the season. 
Total 
~ matter 
resh as analyzed 
% % 
96.1 
96.2 
96.0 
92 .0 
95.4 
95.8 
95.9 
95.7 
96.0 
95.9 
96.8 
96.0 
96.3 
95 .1 
94.4 
94.6 
Y~.l 
94.4 
94.6 
Table 2-GRASSES (corit'd.) 
Average Feed Analysis 
No. Cal-
Proleln Fat Fiber N-free Ash samples dum 
extract represented Ca 
% % % % % % 
18.4 4.1 22.9 38.8 11 .9 18 0.59 
20.8 4.6 20.8 39.1 10.9 8 0.64 
19.2 4.0 21.8 39.9 11.1 46 0.52 
5.2 1.2 30.8 50.1 4.7 2 
18.5 3.2 22.6 41.8 9.3 5 0.56 
8.5 2.2 27.2 48.9 9.0 7 0.40 
10.3 3.1 23 .2 47 .4 11.9 I! 0.63 12.3 2.7 25.0 46 .2 9.5 .49 
20.6 3.8 14.0 46.6 l1.Q 6 0.55 
19.2 3.6 20.3 42.6 10.2 20 0.46 
17.4 3.4 23.2 41.6 11.2 14 0.56 
21.1 4.1 19.0 39.9 11.9 7 0.67 
18.9 3.6 21.1 41.8 10.9 41 0.53 . 
15.3 3.0 21 .9 45.4 9.5 1 0.37 
11.2 2.9 28.4 43.3 8.6 2 0.29 
.12.5 3.0 26.2 44.0 .8.9 3 0.33 
~~t ; :~ I ~~:~ :~:~. 11.~ 1 0.36 8.9 2 0.29 
13.0 3.1 26.5 42.3 9.7 3 0.31 
Average Mineral Constituents · 
Phos- Mag- Potas- Man- No. 
phorus nesium slum ganese samples Remarks 
P Mg K Mn represented 
% % % % 
0.50 18 No fertilizer used 
0.46 8 No fertilizer used 
0.44 46 No fertilizer used 
0.26 5 No ferWizer used 
0.19 7 ~~ fertilizer used 
0.21 I! o fertilizer used 0.22 INn f~rHH .. ~r nR~d 
0.29 6 No fertilizer used 
0.31 20 ~o ferllllzer used 
0.32 14 ~o ferlllizer used 
0.37 7 No fertilizer used 
0.32 41 !No f"rHllz,,;' u~~d 
0.22 1 No ferlllizer used 
0.20 2 No fertilizer used 
0.21 3 INo fertilizer used 
0.23 1 More or less completely fert. 
0.19 2 =~re or less completely fert. 
0.20 3 ore or less completely ·fert. 
I 
..... 
~ 
I 
Feeding stuff 
Alfalfa silage--regular ensiled , . • • . • • . . • • 
Alfalfa silage--with molasses,added •••.•••. 
Barley silage--regular ensiled . . . • • • . • • . 
Barley silage--with molasses added ••••.••. 
Barley 'suUe--with obosoborlc acid added •.•• 
Com sila2e--with molasses added •..•••• . . 
Corn silage--normal as removed from silo ' 
,Highest protein. . • .' . • • . . . . • . . • 
Lowest protein . • . . . . • . • • . . . • . 
Highest crude fiber . . • • . • • . • . " • • 
Lowest crude fiber. . • • • • . . • • • . . 
Averalre analysis ...••... • .•... 
Com silage--taken from top of silo • • . • , . . . 
Com silage--talten from botlom of silo • . .'. . • 
Com stlage--taken from near wall of silo. • . • . 
Com silage--talten from center of silo • . ..•. 
Com silage- -com too green when enstled. • • • . ' 
Com stlage--ferinentatlon Incomplete ••.• • .. 
Com silage--hlack when removed ••••• ' .' •• . 
Com,silage--made from corn ears only •• • ••• 
Com silage- -made from stalks and leaves only •• 
Com stlag~--from four parts stal.ks" and leaves, 
and one'part com ears ..••..•••...•• 
Corll silage--from soft corn ears only • . • • • . 
Com silage--from drouth stricken corn . . . • . 
Corn silage--from com In shock (ears on) • • • • 
Corn suUe--from corn In shock (ears removed) . 
Corn an< soYbean SilluI:e • • . • • • . • • . • • • • 
Corn and sunflower silue. . • • • • • • • • . . • 
Cowpea silage • . . . . • • • • • • . • • • . . . • 
Oat plant sila2e. • . • • • • . . . . . • . • . • ; . 
Oats and COW)lea silage •...•••••••..•• 
Sorgo sila2e • . . • • • . • • • . . . • . • . . . . 
Sorgo silage--with molasses added . • . • • . . • 
So~stlage . • .. • .• •• .•••.. ••. • 
SUn ower silue • . • • • . . • • . . • • • • • . . 
Sweet clover sUiiite. . . . . . . • • . • • • • • • • 
Wheat plant silage . • • • • • . . • • . • • . • . • 
Wheat and timothy silage. . . • . . . . . . . . • . 
Total 
~ matler 
resh as analyzed 
'.(, '.(, 
32.0 94.7 
19.9 92.4 
21.7 94.3 
20.0 93.0 
1'1.1 92.5 
28.6 92.0 
41.8 92.8 
18.3 91.6 
25.3 91.3 
31.3 88.2 
32.6 92.S 
93.1 
91.2 
93.4 
93 .3 
95.9 
95.4 
41.0 96.4 
94.2 
93.3 
94.9 
93.3 
24.7 93.8 
93.8 
93 .1 
liB. 
91 ,0 
94.7 
130.2 96.3 
93;0 
27.6 93.9 
22.3 92.Z 
24.2 92.,3 
~.4 
95.3 
95.4 
,94',7 
Table 3-SILAGES 
Average Feed Analysis 
No. 
Protein Fat Fiber N-free Ash, samples 
extract represented 
'.(, '.(, '.(, '.(, '.(, 
17.0 3.7 25.6 38.8 9.6 6 
2.S 29.8 3.0;5 1 
10.0 3.8 31.7 40.8 8.0 5 
2.9 28.5 9.4 4 
S.O 31.5 10.6 2 
'1.4 2.'1 21.5 54.5 5.9 1 
'9.9 1.2 21.5 47.0 13.2 
6.3 0.5 27.1 .:51.0: 6.7 
6.6 1.4 27.7 49.1 6.5 
9.S 5.3 15.7 42.6 15.2 
7.7 3.0 20.6 54.8 6.2 54 
U.6 3,,2 lU.1l 53.0 7.'1 ~ 8.0 S.l 20.9 53.0 6.2 
7.8 1.9 24.3 52.8 6.6 6 
7.9 2.0 '21.7 55.9 5.8 4 
7.7 2.S 24.2 ,~5 .8 5.9 1 
9.7 2.5 24.0 52.6 6.6 3 
9.1 2.9 21.3 55.8 7.3 1 
8.1 2.5 9.7 72.4 1.5 1 
8.3 3.9 24.3 49.8 7.0 1 
'1 .5 3.6 20.0 58.7 5.1 1 
10.3 4.0 8.5 68 .6 1.9 4 
10.1 2.0 24.5 49.0 8.2 2 
8.7 3.1 20.4 55.5 6.1 12 
8.8 2.6 25.4 48.7 7.6 9 
~.II ~ .. 3;S.~ ~U.II ~.U 
10.6 2 .2 28.'1 39.9 9.6 3 
15.8 3.8 26.3 34.4 14.4 2 
8. 5.5 1 ZU.2 45.7 7.8 1 
13.8 . 3.9 1 Z6.8 38.3 10.2 4, 
'1.8 Z.8 25.2 49.9 7.8 8 
6.1 2.1 28.1 48.3 7.6 1 
HI.7 7.1 26.0 32.3 10.2 ~ 
13:. 13~ .0 30. .. 0 
16.0 3.0 34.0 31.9 10.4 1 
11.5 3.6 32.1 37.9 10.3 1 
4.2 2.0 41.4 42.2 4.9 1 
Average Mineral Constituents 
Cal- Pbos- Mag- Potas- Man- No. 
clum phorus neslum slum ganese samples , Remarks 
Ca P Mg K Mn represented 
'.(, ,% '.(, '.(, '.(, 
1.41 0.28 2 As normally cut for silage 
1.52 0.23 1 As normally cut for silage 
0.29 0.28 4 As normally cut for silage 
0.28 0.26 4 As normally cut for silage 
0.30 0.68 2 As normally cut for sil""e 
0.23 0.28 1 As normally cut for suU:e 
As normally cut for silage 
As normally cut for silage 
As normally cut for silage 
As normally cut for silage 
0.32 0.24 5 As normallv cut for sllue 
As normally cut for silage 
As normally cut for silage 
As normally cut for silage 
As normally cut for silage 
As normally cut for silage 
As normally cut for silage 
As normally cut for silage 
As normally cut for silage 
As normally cut for silage 
As normally cut for silage 
As normally cut for silage 
As normally cut for silage 
Standtng In field until Dec. 
Standlni! in field until Dec. 
~ I U.211 
0.31 0.23 6 
0.28 0.18 1 
~ ~ From matured olants 
I 
~ 
CJ1 
I 
Feeding stuff 
Acorns--kernels only. white oak 
Acorns--kernels only. red oak . 
Acorlll!--kerneis only. black oak 
Acorns- -kernels only. post oak . 
Acorns- -kernels only. black jack. 
Bailey gralii . • _ •. . •...... 
Barley graln- -malted. before extraction 
Barley grain--malted. after. extraction . 
Barley grain--from experiment fields 
Barl~-... from exper iment fields • . 
Barrei sproiilS=Contains some cbllff anQliiills . 
Beans--mung. green . 
~~~--mung,goIden 
Beans --navy. grown iii Michigan . 
Beans- -pink. grown In Callfornta . 
Bonemeal--raw . .. . . . . . . . 
Buckhorn seed - -commercial. . . . 
Buttermilk sollds--drled and powdered . 
Butiermilk- -semi-solld . 
Canary see<l- -.£!!&arls . • . . . . . 
ailtor· beans . . . . . . . • . . . • . 
Chess seed . . . . •.. •. . .•. . 
C;orlander-s~-Corlandum satlvum. 
Corn gIlifell meal. . . . . . • • 
Coill grain--:Iessthan 10 per cent moisture 
Corn grain--10 to 12.5 per cent mois ture. 
Corn grain--12.5 to 15 per cent moisture . 
Corn~ain--over 15 per cent moisture ..• 
Cornandcoomeal •• • •• • .••.• •• . 
Cottonseed meal and cake--conta1nlng more than 
42 per cent protein. • . . . . . . . . . • . . 
Cottonseed meal and cake- -contalntng 37 to 42 
per cent protein • • . • • . • • • • . • • . • 
Cottonseed meal and cake - -contalnlng less than 
37 per cent protein. • . . . . • . . . 
Cottonseed meal and cake- - low grade. 
Cottonseed meal and cake- -hot pressed. highest 
protein . . ...... . . . . . .. . . •. . . 
Cottonseed meal and cake--hot pressed. lowest 
protein ...• . ... . • . •. ; •• . • . .• 
Cottonseed meal and cake - -hot pressed. average 
protein ... . . .. . ... . . .. ' . ' .... . 
Cottonseed meal and cake--cold pr~ssed . .. • . 
Uncludes percentage of tannlc ac'ld. 
Total 
matler 
resh as analyzed 
% % 
89.8 
93.1 
93 .8 
95 .3 
92.2 
.6 
91.9 
90.8 
" 
• 
8 .0 
23.41 
88.5 
88 .6 
86 .6 
83 .5 
1.2 
" 
" 
93 .7 
91.0 
92.0 
91.7 
"Material analyzed In atr dry condition. Moistur~ noi determined. 
Table 4-CONCENTRATES 
Average Feed Analysis 
I Protein 
32 .3 
11.6 
44.2 
39.7 
35.0 
26 .9 
46 .9 
33 .1 
41.1 
26.8 
Fat IFlberiN-free Ash 
extract 
% 
9.4 
8 .1 
7.8 
9.2 
7.8 
2. 
1.5 5.9 69 .0 2.8 
5.8 19.8 41.0 4.6 
1.51ll:IT 54.015:4 
I 0.6 r 4.0 I 59.4 I 3.0 
I u.11 ··4:5 I 55.3 13 .8 
11.61 4.9 I 60.6 I 3.9 
1.1 5.1 60.0 5.0 
I 0.2 I 1.3 I 0.5 165. 
I 5.1115.3 I 43 .5 I 6.S 
6.3TOTT 36.8 US .3 
1'111.4 
1.3 111.1 I 60.4 1-4:1 
115.41 27 .0 I 26.9 _L8.9 
I 4.61 1.9 I 38.7 I 1.6 
14.1112.2173.811.5 4.0 2.1 71.9 1.4 
3 .7 2.1 70.4 1.4 
2.9 1.9 68 .3 1.2 
3.51 6:01 71.4 1 1.7 
5.11 6.3 I 29.0 I 6.4 
5.9115.6 I 31.4 I 5.0 
7.5110.6126.915.9 
7.0 22.3 31.5 4.1 
No. 
samples 
represented 
6 
1 
1 
2 
10 
5 
3 
37 
80 
33 
4 
6 
100 
120 
48 
5 
15 
2 
Average Mineral Constituents · 
Cal-I Phos-I Mag-IPotas-1 Man-I No. 
clum phorus neslum s lum ganese samples 
Ca P Mg K . MIl represente~ 
%1%1%1%1% 
0:05fG.45 2" 
0.10 1 0.31 
0.15 I 0.53 
18.961 19.37 2 
0.19 I 0.31 
0.02 10.32 2 
Remarks 
Tannic Acld--25 .8 per cent 
Tannic Acld,-.-31.8 per cent 
Tannic Acld-- 28, I.per cent 
Tannic Acid--20.7 per cent 
Tannic · Acld--27.6~ cent 
Commercial grade for feedlng 
No fertilizer used 
Complete fel'tIlizer appUed 
Commercial product 
I 
~ 
0) 
I 
Total 
dr matter 
Feedlng stuff resh as analyzed 
% % 
Emmer shorts. • . • • • • . • . • • . • . • . . . 93.3 
Fish Meal ..•.•..••••• ' .••••• .• . • 
F ax seed screenings • • • • . . • . • • • • • . . 90.3 
Garbage--pressed • ... • •... •. . ...•. 93.6 
Gluten feed. • • • . • • • • • • • • • • . . . . . • 
.' Lespedeza seed--(Korean), entire . ... .. ... 9S.1 
Lespedeza seed--(Korean), hulled • •...•... 92.9 
Le:=~za seed --(serecea), entire •...... 91.5 
Les eza seed screenings . . . . . . . • • . • . 92.8 
Linseed 011 cake and meal--S6-40 percent protein 90.S 
Linseed 011 cake and .meal- -SS-36 per cent protein 90.8 
Linseed 011 cake and'meal--28-33 oer cent Droteln 91.3 
Liver meal .••.• • •. ' ......• .. .•. . 92.4 
Lotus seed - -Nelumbo . . . • . • . . . . . ... . • 91.2 
!IIeat and bone scraps . . . . . . . . . . . • • . . 93.9 
~ilk whev--sollds . . •...••• . •.•...• • 
~et seed--wUd Echlnochloa crusl<alll ..... 90.1 
~ustard seed meal. • . • • . . • ........ • 
)ats--graln, feed oats • •........•...• 90.5 
:>ats--rolled bulls removed ..• •.. . • ... • 91.2 
Peanut meal--kernels only ............ • 
Peanut oil meal . • . . . . . . . .. . • . • . . . • • 
Peanut waste- -broken kernels and hulls . . . • • • 
Rape seed . •....• .. .•.... . . .... • 
H ce - - ong grain witl1 nusk • . . • . . : . . . . • 89.9 
Rice - -Short grain with busk . . . • • . . . . . • . 90.5 
Rye--winter grain ..........•..... 91.9 
Sk1mmilk - -solids . . . . • • . . • • . . . . . . • 94.8 
Smart weed seed. . • • . . . . • . . . . . • . . • 89.1 
Soybeans - -hIgh protein . . . . . . . . • • • • • . 92,3 
Soybeans--low protein • ....• ... . ... .. • 
Soybeans- -high In oil • . . . . • • • • • . . • . . 92.3 
Soybeans--Iow In 011 • • • • ••• • •• •• •••• 
· Soybeans--all grades .. .. .. .. . ... . •• 92.2 
Soybeans 011 meal • . . • • • . . . • . . . . . . . 93.0 
Sunt ower see<. . . • • . . • . • . • . . . . . . . 9~'.4 
Tankage - -more than 60 per cent protein .. . .. 92.7 
Tankage--50 to 60 per cent protein ' .•...•.. 91.5 
Tankage with bone--Iess than 50 per cent protein 92.1 
\Vbeat germ . • . . • . . . . . . . . . . . . . . • 90.5 
Wbeat graln--over 12 per cent protein .....• 90.9 
Wheat graln- - l0.5-12 per cent protein .. ... . 90.5 
Wbeat graln--less than 10.5 per cent protein ... jlO.6 
Wheat graln--no fertilizer used .. . . ..... . 90 .7 
,~heat graln--manure only, used ... • . . .... 90.6 ' 
Wbeat graln--superphosphate used . . . . . . . . 90.7 
Wheat graln--chemical nitrogen used ....... 90.7 
·Material analyzed in air dry condition. MOisture not determined. 
Table 4-CONCENTRATES (conl'd.) 
Average Feed Analysis Average Mineral Constituents , 
No. Cal- Phos- Mag- Potas- Man- No. 
Protein Fat Fiber N-free Ash samples clum phorus nesium slum ganese samples Remarks 
extract represented Ca P Mg K Mn represented 
% % % % % % %. % % % 
17.6 2 .9 2.6 67.1 2.9 1 
63.5 20.8 1 I~·~U ' 3.3 1 
14.9 7.6 
16.7 7.0 ' 20.7 32.0 17.2 1 I 1 r.2 1 
22.9 3.8 7.0 . 6.5 3 , 
42.8 7.S 10.5 28.0 4.5 2 10.30 1 0.68 ~ 44.5 7.9 9.1 27.1 4.3 1 0.12 0.72 
37.5 4.8 11.1 34.1 4.0 1 0.15 0.59 1 
24.4 4.4 12.4 38.8 12:i1 2 
37.1 5.S 7.9 34.4 5.6 12 1.3~ U.83 • 
34.9 6.0 8.2 36.0 5.7 47 
32.2 6.5 8.3 37.9 6.4 15 
' 62.5 17.1 0.5 .6.0 6.3 4 0.41 1-:52 H 
13.4 1.3 14.4 57.8 4.3 1 
49.2 1.3 2.0 9.8 29.4 
0.73 .74 
8.3 4.0 19.8 49.9 8.1 1 [(r.n ~ 1 Barnyard grass 
26.1 
11.6 4.3 11.3 59.7 3.6 26 
15.4 4 .8 1.1 66.6 3.3 1 
30.4 1 
44.4 1 
16.8 1 
21.2 1 
6.2 1.7 7.8 68.6 5.6 I.U2 U .3~ . 
5.9 1.7 11.0 66.8 5.1 1 
11.6 1.8 2.2 74.4 L9 . 1 
29.7 0.6 56.4 7.9 2 
8.2 3.0 16.2 58.5 3.2 1 1.14 0.28 
39.8 7.9 5.2 70 10.35 ll.61 lU 
32.1 19.7 14 
34.0 ~0.6 5.2 40 0.35 0.59 13 
41.5 15.0 16 
37.2 8.4 5.2 142 0.35 0.59 13 
43 .2 6.6 5.1 , 32.7 5.7 3 
15.0 8.8 29.4 18.8 3.4 
63.1 7;7 2.2 2'.4 17.3 12 
55.3 2.1 2.6 2.4 19.1 12 
40.9 1.6 3.8 0.9 1:14.9 18 
22.9 8.1 3.4 50.7 4.4 3 1.08 1.06 3~ 15.0 2.1 3.2 68 .6 2.0 33 0.06 0.43 Grown on Missouri farms 
11.1 2.1 2.7 72.7 1.9 35 0.04 0,47 35 Grown on Missouri farms 
9.9 2.0 2.7 74.1 1.9 23 0.05 0.43 23 Grown on Missouri farms 
12.4 2.1 3.2 71.0 2.0 17 0.05 0,43. 0.13 17, From Mo. Rotations F~elds 
11 .9 2.0 2.6 72 .3 1.8 15 0.05 0.47 0.13 15 From Mo. Rotations Fields 
11 .7 1.9 2.8 72 .3 2.0 7 0.05 0.46 0.14 7 From Mo. Rotations Fields 
12.7 2.7 4.6 68.4 2.3 4 0.06 0.39 0.14 4 From Mo. Rotations Fields 
Table 4-CONCENTRATES (cont'd.) 
Average Feed Analysis Average Mineral Constituents 
TotaL No . Cal- Phos- Mag- Potas- Man- No. 
dr matter Protein Fat Fiber N-free Ash samples cium phorus nesium slum ganese samples Remarks 
Feeding stuff resh as analyzed extract represented Ca P Mg K Mn represented 
'{, % % % % % % % % % % % 
Wheat grain--complete fertilizer used . . ... • 90.5 12.7 2.0 2.8 71 .1 1.9 10 0.05 0.44 0.12 10 From Mo. Rotations Fields 
Wheat liraln--aver-rure all fertilizer treatments .. 90.8 H .6 2.0 2.9 72.3 2.0 58 0.05 0.45 0.13 58 From Mo. Rotations Fields 
Wheat grain--from Missouri fields of low fertility IY: elds Increased 20 bu. per 
No fertilizer used • . . . . . . . . . . . . 90.8 13.3 2.2 3.8 69.5 2.0 6 0.05 0.32 0.13 6 acre by fertilization 
Lime, manure, and complete fertilizer Yields increased 20 bu . per 
trealments . . . . . . . . . . . . . . . . 90.7 10.7 1.9 2.6 73.8 1.7 23 0.04 0.34 0.13 23 acre by fertilization 
Wheat grain- -from fertile Missouri fields Yields increased but 6 bu. 
No fertillzer used . . . • . • • . . . • . • 92.1 10.6 1.9 2.5 75.1 2.0 2 0.44 2 by ferillization 
Lime, manure, and complete chemical Yields increased but 6 bu. 
fertilizer treatments .......... 92.1 10.3 2.1 2.5 75.1 2.1 8 0.05 0.48 0.16 8 by fertilization 
Wheat graln- -1928 season, no fertilizer used ... 92.0 16.5 1.7 4.1 67 .5 2.2 2 0.06 0.44 z From Mo. Rotations Fields 
Wheat grain - -1928 season, various fertilizer 
treatments . . . . . . . . . . . . . . . . . . . . 91.7 11.7 1.6 3.4 73.1 1.9 7 0.05 0.44 7 From Mo. Rotations Fields 
Wheat grain--1929 season, no fertilizer used ... 90.1 13.9 2.7 2.8 69.0 1.7 2 0.04 0.41 0.13 2 From Mo. Rotations Fields 
Wheat graln--1929 season, various fertilizer 
treatments . . . . . . . . . . . . . . . . . • . . 89.6 11.S- 2.4 2.5 71.2 1.9 8 0.03 0.52 0.14 8 From Mo . Rotations Fields 
Wheat grain--1930 season, no fertilizer used ... 90.8 13 .3 2.2 3.8 69 .5 2.0 2 0.05 0.32 0.13 2 From Mo. Rotations Fields 
Wheat grain--1930 season, various fertilizer 
treatments . . . . . . . . . . . . . . . . . . . . 90.7 10.7 1.9 2.6 73.8 1.7 8 0.04 0.34 0.13 8 From Mo. Rotations Fields 
Wheal grain--no fertilizer used . ... . .. . . . 90.8 11.6 2.2 3.7 71.1 2.2 4 0.06 0.45 0.12 4 Wheat grown continuously 
Wheat grain- -regular manure and chemical 
fertilizer treatments. . . . . • . . . . . . . . . 90.7 12.2 2.1 3.3 71.0 
Wheat grain--excesslve chemical fertilizer 
2.1 15 0.06 0.46 0.13 15 Wheat grown continuously 
applications . . . . . . . . . . . . • . . . . . . 90.9 15.3 2.0 2.7 69 .2 1.7 3 0.05 0.41 0.13 3 Wheat grown continuously 
Wheat grain - -no fertilizer used. . . . . • . • . • 89.7 H.1 2.1 2.7 71.9 1.9 5 0.05 0.44 0.13 5 Wheat In 5 year rotation 
Wheat grain:--regular manure and fertilizer 
treatments . . . . . . . . . . . . . . . . . . . . 89.9 H.5 2.0 2.5 71.9 
Wheat grain--excessive chemical fertilizer 
2.0 17 0.04 0.47 0.13 17 Wheat in 5 year rotation 
applications . • . . . . • . . . . • . . . . . . . 91.2 13.7 2.3 2.6 70.8 1.8 2 0.0. 0.40 0.11 2 Wheat in • year rotation 
Wbeat grain--hard and soft winter wheat varieties Grown in Mo. on fertilized Variety Clarkan . . . . . . . . . . . . . . 88.6 11.6 2.2 5 fields Variety Dunbar. . . . . . . . . . . . . . . 88.7 10.7 2.5 1 
Variety Early Premium ...•. .•... 89.5 11.2 2.1 7 
Variety Fairfield. . . . • . . . . . . . . . 87.4 10.7 1.9 2 
Variety Forty-fold .. . .......... 88.5 9.8 1.9 1 
Variety Fulcaster .......... .. . 89.2 12.8 1.6 4 
Variety Fultz I. . . . . . . . . . . . . . . 89.9 11.1 2.0 1 
Variety Kansas red . . . • . . . . . . . . 89 .8 11 .9 1.5 3 
Variety Kharkof . . . . . . . . . . . . . . 90.0 12.3 1.6 3 
Variety Karvale . . . . . . • . . . . • . . 90.9 11.9 2.1 16 
Variety Mediterranean. . . . . . • . . . . 89.7 13.7 1.6 4 
Variety Michigan Wonder . . . . . . . . . 89.0 10.5 1.9 1 
Variety Poole . . . . . . . . . . . . . . . 90.1 14.5 1.6 3 
Variety Turkey Red . • . • . . . . . • . . 91.2 13 .6 1.9 9 
VarIety Wabash . . . . . • . . . . . . . . 89.2 9.9 1.7 1 
Average of all samples . . .• ...... 90.0 12.2 1.9 61 
Wheat grain--shrlveled ·by rust .••••..... 89.6 11.0 1.3 4.0 71.4 1.9 7 
Wheat Irrain--scorched in elevator fire . . . . •• 93.7 10.3 3 .2 7.6 70 .5 2.1 1 
Yeast--drled, for feeding laboratory animals •• . 93 .8 48.4 1.4 1.0 33.7 9.3 5 0.11 1.41 .002 5 
I 
.... 
co 
I 
Table 5-MISCELLANEOUS MATERIAL 
Average Feed Analysis Average Mineral Constituents " 
Total No. Cal- Phos- Mag- Potas- Man- No. 
dr matter Protein Fat Fiber N-free Ash samples cium phorus neslum slum ganese samples Remarks 
Feeding stuff resh as analyzed extract represented Ca P Mg K Mn represented 
% % % % % % % % % % % % 
Apple leaves ... .. . .. ....•.•..... 
" 
8.8 20 0.11 1.34 20 
Beet pulp- -from sugar factory, slightly fermented i.~ ~~ .. l •. ~ 3 .0 29.1 ~Z. 
" .. ~ 1 
Honey lOCUS. Deans - -enure. . . . . . . . . . . . ZU.I 1 
Honey locust beans--hulls only ... ....... 
" 
6.3 1 
Honey locust beans--kernels only ...••... 
" 
42.4 5.6 1 
Horse-tal -- scouring rush Equlsetum arvense 25 .5 91.9 4.9 2.2 21.6 46.2 .0 2 
Kochia plant--young . ......... .. .. .. ~~:; ~~:; ~ :~ ~~:~ 1 Kochia plant--mature ..•....•......• 25.9 15.8 1 
Mulberry leaves--gathered in luly •••.•. .. 93.2 18.7 5.2 9.6 46.7 13.0 1 
Osage orange hedge ballsj--Maclura pomifera • 28.3 98.3 15.6 26.7 8.6 42.5 4.9 1 
".t:0mato plants- -green, leaves ana SUCCUlent stems ~:: ~~:~ t::; ~:~ ~::~ ~: :~ Iz •. l 1 Tomato plan(s--l1:reen heaVY mature stems ... 18.0 1 
Was te from hatchery . • . . . • . . . • . . . . . 97.5 20.7 1 
Waste from poultry dressing warehouse. . .'. . 95.8 54.7 13.0 00 .0 4.3 23.8 1 
"Material analyzed in air dri condition. Moisture not rtermined. 
. 1 
